Exonuclease activity associated with a multiprotein form of HeLa cell DNA polymerase alpha. Purification and properties of the exonuclease.
The DNase that is associated with a multiprotein form of HeLa cell DNA polymerase alpha (polymerase alpha 2) has two distinct exonuclease activities: the major activity initiates hydrolysis from the 3' terminus and the other from the 5' terminus of single-stranded DNA. The two exonuclease activities show identical rates of thermal inactivation and coincidental migration during chromatofocusing, glycerol gradient centrifugation, and nondenaturing polyacrylamide gel electrophoresis of the DNase. Moreover, the purified DNase shows a single protein band of Mr 69,000 following nondenaturing polyacrylamide and sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The 3'----5' exonuclease activity hydrolyzes only single-stranded DNA substrates and the products are 5' mononucleotides. This activity recognizes and excizes mismatched bases at the 3' terminus of double-stranded DNA substrates. The 3'----5' exonuclease does not hydrolyze 3' phosphoryl terminated single-stranded DNA substrates. The 5'----3' exonuclease activity also only hydrolyzes single-stranded DNA substrates. The rate of hydrolysis, however is only about 1/25th the rate of the 3'----5' exonuclease. This exonuclease activity requires a 5' single-stranded terminus in order to initiate hydrolysis and does not proceed into double-stranded regions. The products of hydrolysis by 5'----3' exonuclease are also 5' nucleoside monophosphates.